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What is claimed is: 

1 . In a carbon fiber brake preform comprising an annular disc 
built up of a plurality of annular fabric arc segments each composed of 
from 90 to 70 weight-% continuous fibers and from 10 to 30 weight-% 
staple fibers, wherein each of said annular segments has radial directions 
oriented from the center of the annulus to points on its outer diameter 
and wherein the radial direction that passes through the center of the 
segment outer diameter constitutes a segment arc bisector, the 
improvement which comprises arranging at least 80% of the continuous 
fibers in half of said fabric segments to be oriented at a + 45° angle with 
respect to the segment arc bisectors, arranging at least 80% of the 
continuous fibers in half of said fabric segments to be oriented at a -45*' 
angle with respect to the segment arc bisectors, and arranging said 

+ 45*» angled a rc segments and said -45"' angi ed arc segments in 
alternating layers. 

2. ' The carbon fiber preform of claim 1 , in which the annular 
disc is built up of fabric arc segments composed of 85 weight-% 
continuous fibers and 1 5 weight-% staple fibers. 

3. The carbon fiber brake preform of claim 1 , wherein said 
fabric arc segments are arranged in alternating layers in which, 
respectively, approximately half of their continuous fibers are oriented at 
a +45 degree angle with respect to the segment arc bisector and 
approximately half of their continuous fibers are oriented at a -45 degree 
angle with respect to the segment arc bisector. 

4. A shaped fibrous fabric structure having an annular disc 
configuration and being formed of multiple, successively-stacked layers of 
abutting fabric arc segments composed of from 90 to 70 weight-% 
continuous fibers and from 10 to 30 weight-% staple fibers, said fabric 
arc segment layers being interconnected by at least a portion of said 
staple fibers, wherein each of said annular segments has radial directions 
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oriented from the center of the annulus to points on its outer diameter 
and wherein the radial dir ction that pass s through the center of the 
segment outer diameter constitutes a segment arc bisector, and wherein 
at least 80% of the continuous fibers in half of said fabric arc segments 
are oriented at a +45 degree angle with respect to the segment arc 
bisectors, at least 80% of the continuous fibers in half of said fabric arc 
segments are oriented at a -45 degree angle with respect to the segment 
arc bisectors, and said -»-45 degree angled arc segments and -45 degree 
angled arc segments are arranged in alternating layers. 

5. The fabric structure of claim 4, wherein the continuous fibers 
and the staple fibers both consist essentially of oxidized polyacrylonitrile 
(OPAN) fiber. 

6. In a carbon fiber brake preform comprising an annular disc 
built up of a plurality of annular fabric arc segments composed of 
unidirectional continuous fibers and staple fibers, wherein each of said 
annular segments has radial directions oriented from the center of the 
annulus to points on its outer diameter and wherein the radial direction 
that passes through the center of the segment outer diameter constitutes 
a segment arc bisector, the improvement which comprises arranging said 
fabric segments with the continuous fibers in said fabric segments 
oriented in the radial direction and parallel to the segment arc bisectors. 

7. A shaped fibrous fabric structure having an annular disc 
configuration and being formed of multiple, successively-stacked layers of 
abutting fabric arc segments composed of continuous fibers and staple 
fibers, said fabric arc segment layers being interconnected by at least a 
portion of said staple fibers, wherein each of said annular segments has 
radial directions oriented from the center of the annulus to points on its 
outer diameter and wherein the radial direction that passes through the 
center of the segment outer diameter constitutes a segment arc bisector. 
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and wherein the continuous fibers In said fabric segments are oriented in 
the radial direction and parallel to the segment arc bisectors. 

8. The fabric structure of claim 7, wherein the continuous fibers 
and the staple fibers consist essentially of oxidized polyacrylonltrile 

5 (OPAN) fibers. 

9. A method for making a preform composite, which method 
comprises the steps of: 

a. ) providing a needle-punched nonwoven fabric comprising a major 
portion of unidirectional continuous fiber tow and a minor portion of 

10 staple fiber web, 

b. ) making from said fabric a plurality of segments having the 
continuous fibers oriented in said fabric segments in the radial direction 
and parallel to segment arc bisectors of said fabric segments, 

c. ) arranging said segments to provide a multilayered intermediate 
15 having a weight and dimension calculated to provide a desired preform 

density for the application, 

d. ) heating said multilayered intermediate to a temperature above 
1 SOC'C in an inert atmosphere to convert the fibers to carbon, and 

e. ) denslfying the carbonized product by carbon deposition to the 
20 desired preform density. 

10. A method of reducing wear in an annular brake disc which 
comprises manufacturing said disc from a preform made by the method of 
claim 9, wherein wear of the brake disc is reduced by 40% while 
maintaining disc strength and integrity. 



